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(54) FUP-FLOP ciRcurr 
(57)Abstract: 

PROBLEM TO BE SOLVED: To attain a low voltage 
operation by providing a pull-down function to decrease 
the level of true/complementary input data of a latch 
hold circuit in response to supply of 
true/complementary clocks to a clock drive circuit. 
SOLUTION: Input data D. DB are amplified by 
transistors(TRs) 051. 052 of a data buffer 5 and 
amplified data DAB, DA are generated. When the clock 
0 is at L and the clock CB is at H, TRs 072, 074 are 
conductive and TRs 071. 073 are nonconductive and 
TRs Oil, 012 are respectively conductive or 
nonconductive depending on level of the amplified data 
DAB, DA to latch data. Conversely, when the clock C is 
at H and the clock CB is at C. TRs 071, 073 are 
conductive and TRs 072, 074 are nonconductive and 
TRs Oil, 012 are respectively nonconductive 
depending on level of the amplified data DAB, DA to be 
pulled down and at L level to hold data. 
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(54) [589B<D*»] :7y^/:/:7Dy:/©K 



(57) [^^^1 

y^Tf'.-jU KLm^VCC. VS SFaltC^fS^ 

©<??^<?:) h 7 > 5^ Q i i -Q i 4 , 

B(7:)#>5?(OW?^(:irS^Lr7^'— -5^ DA, dab(D^^7(7:> 

@{iU-<;U^^ITtf -5 h^>v^^v5'Q 7 1 , Q7 3^. 
MABa:)#-^<75®fiU^/i-^?ITtf 5 h y >iy^^ Q 7 

aiHi8S7^iix.^o 




1 

mttm\<T^y y'^^^-'^VS^^if^. ^ ^ y J?' ^^ilffi^t 
U # >!r (D - ^ ( c M IE * IS to A :^ X 5? to ^ ^ 00 ^ 
Stt-smi, mi<r>Vy>i^7.9 :ii ^ 5^ ^tBStc 

^iit#^.^,oo^ ^ (cftii^^M2(;:)mi^i(-t#ii^L^cm 1 , 
^2.(7:)jg^5ii:^<l;t. 

^ y ^wm^^i^. mt^mm^-^ ^ y 1^ (D^-^ (D 

^lESti o -7 ;^ 5^ 7=^ - 3? CO ^ ^ me ^ ^ 6 1 T If o 

^ >m^^m^^ t ^^mt-r ^y yy'y^ 
yy^^^, 

tl«*^2] mt^y^\(Dy y^m^tK flftlEm 1 . ^ 

t7?m«i <i: tT^reltcSA U fc^ 5 (7:)^gi7i:^{l ;t . 
t9f5^2t0 7'>f-lHlK*^ tfrf5«3. m4(7)*gtftt7)ft!li^ 



iRF§3^9 - 2 6 6 4 3 5 

2 

[ii*3i3i ^ y t^m^mnfi-. :^^.y9^^ 

rc^ :y 5'^^iitg^L#^c7D-<->^t::MIS^t*0O ^ D y 

2. m^<Ohy>'y:^9(D-<-y^{zm^Ltrm\ 1. M 
1 2(0 h 7 > 9 t . 

3, m4<7D^m«j!i<ir 4:«;t'5c<h^it#®ti-6l»*:« 

1 t^m<Dy yy^y^ yy^m^^ 

uyA;^iT^-:^^HtJlEm2(7)^ y ^7t->-/u K[E)8gicfit^^ 
•r -5^ 2 (TDr^- >y :7 r Sr« ;t e r ^#aS[ i: -r 6 
If 1 fStccT) :7 y :y :7*:7 o :y :/lH]Sgo 
mi^mb] w\mm\(0¥-9 ^<yyrf}K :^^y9 

•^iDmi^^^^^^-^(o^ u ^ ^t^hmt^nm^xf^y'-' 

miismis. mi 4CO hy>i>y^-9i7:>^'^iD=ii-9 9 t 

w]mm2iDmnt^rB^i^cWi^Ltzm7 . msiDi&Wit. 
^lE^is. mi 4iDhy >iyy^ 9 (D=^^y -9 ^mmm 

ti]td.m2iDy'- 9^<yyTf)K :^ ^ y 9 ^^mWi^L^- 
(D^-y^{ztiittMW<D'7 ^ 9 ^- ^iD^-^ (7){it#.&^§ 
(t^-^iTDn u ^ ^7i)^6mrfBStSt7:>^ u y A;^7^'- tTD-g- 
■^^tfci;d-rom 1 5, m 1 6 c7) h ^>>^:^ J?^ i:. Btjiem 
15, mi6iDby>i>:^9^^^'D^i-9 9tmt^m 

2(Dmmt<Dr^\ztMmLrzm9. mi o<omim.t. tnis 

Ml 5. mi 6(7) h^>v^;^'5'oO:i^=: ^ ^^^ilg^^^.-^^ir 

(Hiss, 

[0 0 0 1] 
(0 0 0 21 

[fi§5l5t75S^pf] nM(0-m^^j:Z^m^y V yy^y^y 
>^[p]5St7) — j^ij-^tEj^^Hr'^i-ll 8 o <ir , ZoOfi^ 



(3) 

3 

te) ^<yyTh'^^y^BC, C ( Ji^JL T C B U T 

ti3h-^<^<-T-^i-) {zmmi.xMm^T'-s'D, db 

B^ai;^i-'6-^^^:7 V ^yzfy^ yrfxtoh'^:^ ^^ y 
^/Tis-yi. mSS (RH) Xt.^'^yyrV^u^y^B 
C. BCBiC|?]SBL-C-7^5'7'-5'M. MBiOy y^y 
7^^-/^ KLSMt/)m:^7=-'- :5^Q. Q B ^ ttJ o :7' 
R H 2 i: . KtficT) ^ y^ C B ^ ^< y y T D > ^ L 
r^<!y 7t D B C, B C B^r-^::^ RH 1 , 

[0003] -^y^^RHlit. i'^^iifl^l^L^ 
-4r(7)^-:;^{Cr'-3?D. DB<Dmi^^^^-f^hy>iy^ 

^ 9^ Vy >i^P^9 Qll. Q12oO=iU^^ir ^iltl^ 

^Vv^^^i'QlS, Ql A t.' ^^^m^mLl^^- 
^iD^U^ 9^ hy> 9Q \ Q 1 4 <D:^ x y 9 
^^lt^^.^,^Si:t/ h^^v^^^^Q 1 1 . Ql 2(0:31^ y 

^ny^BC, B C B(7)lft*&^Stte h 7 Q 1 

5, Q 1 6 ^7?)^6 >;^M^it)[ElSg 

h ^ > v^:^ Q 1 1 . Q \ Z<n^ \^ 9 9 ^mW^ 
,fe:*^J:t/h7>v^;^3'Q 1 2, Q 1 4 O =i U ^ ^ ^ilg^ 
Ji^,^, ^ m^!^ V C C oo PbI {c n tl^^ L /^i IS Iti 
Rll. R12<h. h^>v:^v?Q15, Q 1 6 c7)ni ^ 

(0 0 0 41 >^^yRH2^i. ^ ^ y ^^iig^ t# J^? 

^-v^J^'i? Q 2 1 . Q2 2i:. ^ ^ y 9 ^ ^mii^\^ 
(D=i 9 ^ h y >iy^9 Q 2 I , Q22<D=iU>^^^ 

Ltiby>i^:^9Q2 3, Q2 4t. y9^^mi^ 
m,l.%-^ir>=il<9 9^ hy>'i^:^9Q2 3, Q24(D3l 
^ y 9^miSf^.^.iSXXJ^hy>iyys9 Q2 I , Q2 2<D 
^"Ky 9^'mim^.(Ty%^ L#-^ <n-<-y^\z^< y 
yTV9^y9BC. B C B tt ^ h 7 > C/:^ 

^Q2 5. Q 2 6 ^;!)>fby://i-^<7>;=^^^»llEl3S^tS V^? 
^L. ^n^*:ivttl;tiT'-i'QB. Q^£tl;^i-'6 K^>v^ 
^^Q21, Q23(7:)=iU^j5^ ^m\^m.M.iS XXjVy> 
i^y^9Q2 2, Q 2 4(D^ 1^9 9 ^miS^.'^siO^^ tM 

mvcctiDm^z^ix^'ixmf^Ltzm:mR2 I. R22 

Vy>i>y^9Q2b, Q 2 e> o:^^ ^ y 9 

tmmv s s tiDmizizmw:Lfz^m'^n i s 2 i i: ^ 

(0 0 0 51 9 r:3 /<yy r 3n. %^(D^—ys{z9 

^y9C, CB(Dmit^^^ii%'^ 1^9 9 ^mUV C 
CtCigggL#^c7)3i^ y9f)'^^iX^'i\^<yy 7 V 9 ^ y SO 



- 2 6 6 4 3 5 

4 

9BC. BCB^lhti^^=^^ y 9y^9^mf^'t^ b 
y>':yy^9Q3l, Q32>. h7>v?^3^Q31. Q 

3 2t7)^-^(7)^^ u/i^ >m?^vs s ^lorp^t^^i^•en^^ 

^LfcSm«?l I S 3 1 . I S 3 2 ^ 
[0 0 0 6] 25clC. I118^#P.L-C. V^^^mi <Oy ]) 
yy'ya^yy'^^iDWimz^\,^xt^m't^t. M9 a y 

^^^'RHl, y^\^yRH2iD%^^iD\-y>':yy^9Ql 
5. Q26;i57h>. h7>v^^^Q16, Q25;i^:?f->^ 

RHity y^Vtmt^j:^o iSt-. 9 y 9 C i)'- L ^ 
/u. ;^ D y c B?i>^H ^^/^(D<!: h^Vv^^^J'Ql 

5. Q2e/>*^:ty. h^>v^;^i'Q 1 6. Q25;5^:?h> 

-^Xi? RH 1 <17 y^^^SI. XUyRHftTf: — 

:7o yymi'f^rfo. 

[0 0 0 7] 9^y9^<yyr3(Dhy>':y^9Q3 
1, 3 2 /^j^^D^o:^ ^ V' n r7(i. 

> v>;^ ^5^ Q 1 1 Q 1 4 . Q 2 1 --Q 2 4 (Cx^L. 9^ 

y9mmm(Dr^^m^^^\^y>i^^9Qi 5. qi 

6, Q2 5. Q2 6i<Z\m^'t^^<yy7 V9 a y9iB-^' 
B C . B C Bco^ ^ (7)^f4^ h y >i>y^ ^ (r^^^y.:x. 

>;/ 5^ Pel m /E V B E 5^ 1 1 f g; < IS: ^ -r o /c a6 tT!) lO T ^ 

[0 0 0 8] ::(;0f;§.5fecD^ 1 ooy' y yr:7 n :y >^{E]3§ 
(ix h ^ > v^:^ Q 1 1 ~Q 1 4 , Q 2 1 Q 2 4 t!)^ ^ 

5. Q16, Q25. Q2 6 f)^hfA^9 ^ y9mW}^'^ 

>^Si^i^][HlSSr-^ t) . o y ^ :7 r 3 (;:) H ^ > V/ 
;^^Q3 1. Q 3 2;!j^ibJ5lc5 3i^ :$?7t^^ rziUgSlcJ: ti 

mWiLxi^^tzisb. 1. 5 vaTc^ism/ir-Sjf^^^^* 

[0 0 0 9 1 ±t^x.^.^mfQLrz!^mw-2- 21717 
-^^^ (xmi) fe^tMi.^s«FrFS4. 977. 33 

5-^f5«c<7)t$5l5<7:)S2<D:7 y yy:7n •;/:/[H]8§ drills <b 

^ il c;o isic ^ ^ { c ( 1 #t ii oo # BB :S: ^ m ^ ^ f^- L T fHi HI 

{cisi^mx^^'tmo ^pm-r^ t. z.(o\^^(Dm2^r>y 

V yy'ytj yy\a\^it. m^<Dm HDy ]) y^yu 

\B\^<D-^y^ 9RH I , ^l'^RH2iD^^^)kZ$^^f\^^<y 

> ;^ ^ i^j [H] 3§ <D ^' - ^ ^ m (7) ± S ^ Kj [p] { c ^ n ^' 
ix^^-ir ^-^y^ 9 RH\ A, y^ \^zfRU 2 A t . 9^y 
9^<yyr 3a:>R^) (r. 9^^ fi^^<y > :^mmWi\E\m^ 9 

o y 9mmm'^T^kmm[B]m t^^^<yyT inisstcti^ 

't^9 ^ y9mm^^4 t^iM:t^o 

(0010]-^;=^:?'RHlAti. h y > i> y^ 9 Q I I 
Q 1 4 i:. SSaR 11. R 1 2 t iztn^xmWiR 1 1 . 

Ri 2iDmmm^^mim:\^ziD^mism:j^.tmMvc 

Ci:<^ra^tcg^^L/clg:fciR 1 3 ir. by>iy^9Ql 



5 

t<r>r^\cmm:Lti^mmm i s i 2. i s 1 st^m^ 

[0011];^ uyRH 2 Ait. h7>v^^^Q21'- 
Q2 4t. tefeiR 2 1, R 2 2 ^ JC^JD^Tl&KR 2 1 . 

R 2 2(;)miimJ^*iim^u^<^*iitg^-^^-^S^^vc 
3, Q2 4(03i^ :y5?ifcii^^,#.iyJ:t>*h7>v^:^^Q 

2 1. Q2 2<o:ii^y^^mmmM.(D^'^tmmvss 

t<Dri^{cmf^Ltz'^mr&m I S 2 2. I S 2 3 
(0012] ^ n y ^ SESjEeISS 4 ^ y ^ 

y>iyy^-^Q4 1, Q4 2t. h 7 > j? Q 4 1 , Q 
4 2(D%'^(D:=i 9 h^M^ O Ch<nf^\Z,^m.\^fz.^ 
felR41, R42i:. h7>v^:^>'Q4 1 . Q42(7)^ 

iig I s 4 1 ^^<7:):=i -^'^mJivcctctfStL^ 

^ 5/^^£r KyVv^;:^ i?Q4 1 . Q4 2(DJi^ 
^t,^>*5j:t>' >i/;^^Q 2 3, Q 2 4 oO:n ^ 
t^l5C.^JC#^tCg^J^L h^^v^^^v^'Q 1 1 --Q 1 4, Q 
2 l--Q24J:'9i^-f l/^ h 7 > v^^ 3^ Q 4 3 , 

Q4 4^. ^-^00=1 U >^ 3?^m^VCC(cm^?f L^^cD 
^iCifiH^ n :y C AtTDfi^^i^^^tt^^ (Ty:^ ^ y ^ 

J:Xfh'7>iy^9Q2 1, Q2 2C0:^^ y 9^mtM^M. 

tO#-^ {Cfg^L h^>v^;^:?'Qll-Q14. 

Q2 4 J:t)i^^X7j|i::^#i/> h^>v^^i'Q4 5. Q4 6 

[0 0 13] I1I9^#R^L"C. f*&3l?(7:>m2(7)>' U 

^ C;5»^H tS:::^ n -/i^ c Bi^^^L u-<>'i-tOi: h 

7> v^;=^'^Q4 1 , Q4 2\t.^i\^i\H\^-<f\-, LU-< 
/K7:)iii|ei5^n:y>5^CAB, CA^tH:tlL. :::i^Ibii^ti^ 
Py^CA, CABoOW^^tCCS^tT h^>v^>^5'Q4 
3, Q4 4li;r>*S§. h^>':/:^;5'Q4 5, Q 4 6 (1 
h7>>?:^^Q4 3»i^m?«!f^l S 1 
3(^m«t^«if^i-^^ ttcj: «9 h ^>>?;^i'Q 1 1 , Q 
\ 2^^yi[^mt\^. — :^ h =7 >iy:^ 9 Q4 bnir^i^ 
mx-h^fz.^Vy>i^^9Ql 3. Q \ 4t'^ir>'^mt 

t^^-^mmui s \ 2(Dn.m^m^'r^. -i^(wJ:t)-^ 

i7Q4 4*l^m?5tt?l I S 2 2 tC'l;75^^(^^l&'r ^ w t \Z ^ 
^) hy>i^:^9 Q2 3, Q 2 4 ^ ,1: L. h 

7 ^ i:^^ 3^0 4 6 li3i-:7t^«gT'*>^fc4^) h^> v^;^i'Q 
2 1, Q2 2;!iS::d-><^SI^/c<r'9^®^)fti?i I S 2 3C0®^ift 



(4) i|#^5p9- 2 6 6 4 3 5 

6 

[00141 iS?(C. ^ Uy G;!|5H U-</^. vJ' C3 y c 
BtJ^^l U-</KO^ h^>v^^^Q4 1, Q42rl^ 
i^^'i^L U^/W. H U ■^/l^tDiife:^^ a •;/^ C AB. C a 
^tH;^L. h^>>^J^5'Q4 5. Q4 6li3j->^^cS8. K 
3^04 3. Q4 S\%:^rym^tf4:^) . hy>iy 
;^^Q11--Q14, Q 2 1 2 4(0#-^li±i5 ^iS 
«/:>iK^i-^^t:L. 9RH 1 A/}'-y y'^^Bs y' 
RH2Af)^-^'-'l^V^mtfj:^o Z(DX0{CLX ZiD\B\ 

JO ^hyi) y^yti yy'm'f^rroo 

[0 0 15] C zr-. ^ D y !^mW)^(^ h y >i^:^ 9Q 
4 3-Q4 eoO^^^X^r"— ^ja^ffl^O h y > ;^ Q 
11-Q14. Q2 1-Q24<t!:):^#<Lfc-i:>. 
&1?ftSlnR 1 1 . R 1 2:^:5 J:t>'R 2 1 . R22(;0#^<7:) 

^mti^.^.tmrn^^ cc tfDmizu^i 3, 2 3^m^d 

LtiZtt{:iX^J. h^>v>;=^'^Q 1 1 --Q 1 4. Q2 
1 - Q 2 4 {Zl^-t^ h ^ > v^;^ i'Q4 3 4 6 

[0016] 

y ]} y-y^y ^ yy^^^^-X. 7=-'— ^^t3;llffl</5±l3:^lb[HlSS 

^ y ^mmmcoT^kmrn^^tt-^hmj^^ix^ 21s 

^a^t^ 5^:/^^^^^ >^^M»3lH]8§X-fc «9 > ^ a y p ^< 
yyriD::^^y 9^^^ y[H]5SicJ: lERj L X l ^ 6 . 

[0017] ±t5^.^,i/:)ISfa^E]o/-cY$5fe<^^ 2 <;:):7 i; 

30 ft±l^filx^o ^ i/^ X.^.^^^o/Co 

[0018] ^/cjJ' D ^iE«](c®iiJ;^)^{^*-^-r^/c:i^ 

^ ^ « to if ^ S ^ ^ it I ^ p :^ ?i ^ *> o fo o 

(0019) 

imm^m^-r^tzibiD^^^] i^mm^y ') yy'y ^ y 

^y y'^h^^^i'XTi^ — ^^^ VLMW<D^ 7. ^y"- 9 ^li^ti 

-r^mi^y y'^^^-^^h'^Bimt. mt^nm^^ ^ y ^ 

^d? Kf)y- 9%:y ^ ^i? -5 ^ .i^ - K L^ti(7?ai:^7='- 

^J' o (T^f^t^^fClt^^ LT HfllEM 1 . M2or)^ ^y^/i^- 

1. m2<DVy>'J'y^9t. ^ y 9 ^n:^^^^m\^m, 

'T^htA.^zm^tmi. W,2<Dhy>i^:^9(D:^^ y 9 
50 m2(D\>y>^yy^9iD=ii^9 9 t ^m^i^-t ^ t t h^Z 



(5) 
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fct^^Hx. atjl5m2<D7 KlHlSiTi^ 

n ^igKj[p]3g;!>^ MIBKti'T^ ^ d :y it:)^ .>r (Of^t^.^ 
[0 0 2 0] 

^uy^Bc. BCB\z^m\.xnm^^^7'-9D 

A. D AB^^ ^/^^fcli/i^-zt- KLSEW^-^^ ^7=^- 
:?M, MB ^tjbi::':}*^^-^;^ ^ ^ :y ^/'i^ — v'l- KlElS^ (R 
H) IB ^<yy r ¥^ ^ BC. BCB(C[b]^L 
rififfi-^^t^T'-^'MA. MAB^7 .y^/TJ^-'i- KL 
Ktfioai;^x-^Q. QB^S:m:;'J-r-5;^ UT^RH 2 B 

■r-jJ'DAB, DA^^n^'^Xtt};^lL-^>^>'RH 1 BJC 

MB(D^ ^ ^tgilii LTEffltOttig-^;^ 5^7"^- 5^MA B. 
MA^^n^'ntib;'^ L;=^ U >^RH 2 B^Zim^'^^'f - 9 
^<yyr^t. ^ uy ^ c, CB^'^yyr 'J > 

^LX^<yyrh'^^yi^BC, BCB^-^:^^RH 
1 . ;^ u ^RH 2 ^Z^il^^ixm^-t^ D y ^mW)^^ 
7 t^iM:t^o 

10021] -^^^^RHIBII. y 9 ^^^Wf^L 



^(0^-::^{zmm.\^fcVy>'Jy^9Q\^r Q14^, 
h 7 > v/>^ 1 1 1 4 ■;/ ^iit^?^.^. > ^ 

s s ^<7)P^tcig^tLfc^m?j£?l I S 1 1 # 
—i!^f)-^ix^i\'^:^9¥-$'MB. M^i^ii-t^ Vy > 
iyy^9Q\\. Q \ 9 ^m$W..^^^XXI \^ y 

>^Jys 9 Q \ 2, Q14oO=iU:^ ^^iit^«^,^.oO# ^ 
tei^^^iitfS^UJtSKR 1 1 . R 1 2 i:. IStrCR 1 

1, K\2(D^m^nm,\^tzm.^tmM'^cct(Dm\z^ 

[0022] >^uyRH2B*i> 3: ^ «;/ ^ ^iit^^^ L 
i§..4r (O'-c— i'-r— i'MA, M A B (OfJt^^^Stt 

^h^>v^^:?Q21, Q22<h. ^ x y 9 
m\im.'r^tth\zVy>i>:^9Q2\, Q2 2oO:3i^ 
y ,h t^iit*ir^L^ -^oO:3 \^ 9 9 ^ V y > i> 9 Q 2 
1, Q 2 2<^=i u ^ i: t.tc/;i-^#^ 

ft(Cte^(7:)-<>-:^(Cff^L/;: h ^ Vv^;^ Q 2 3 . Q2 
4 h ^ > v^X ^ Q 2 1 ~Q 2 4 0:ii ^ ;?^aitg^ 

.^.tn.nv s s to:^?^\zmm,\^fz,'&m.mn i s 2 1 

^•^(D-t^ii-^ix^ix^t^f- 9 QB. Q^\hti-t^h 

y>\y:^9Q2\, Q 2 ^ ^ 9 9 ^mW^.^^^ X. U' 
hy>'J:^9Q22, Q 2 4 00=1 U 

•^tCftHi^^^iit^^LfclS^nR 2 1 . R2 2i:.ffi^viR 

2 1, K2 2iD^mwm\^fzm.^tmm^cc.t(Dmz 

^n^'m^^L/ciSlrLR 2 3 t^iM^^o 
[0 0 2 3 ] r"— 9 ^<yy r 5<1. ^ jJ' ^^ilS^H^ 
L,#4r(75^— :5'D. D BtO^^^^SrSitt^-^ (/:>=» 
U j!^ 3?;i>«bii*Sr''-3'DAB, D A^tti h ^ > 

X:?'Q51. Q52^. h^>C/;^^Q51. Q52oO 

1. R52^. h^>v^X^Q51, Q5 2(D=^x y 9 

5 1 <t ^m^^o 

[0 0 2 4] -r'- >^ ^< .y ^7 r 6 ^ y ^ ^^iSt^ir^ 

L^ ^t?)^ — ^IC-^;^ ^x — i'M. MB<7:)^^'^^Stt# 
^(7)=i U tJ' :5'7!i^^iiffi-^;^ j^T-'— i'MA B. MA^ai:^ 
't-'S h ^ > Q 6 1 . Q62ir. h y > e/;^ Q 6 

1, Q 6 2(7:)#^(7)=i u.;^ ^g;j;^vCC ^COfeltCtl^j^ 
LfclSlnRei. R62ir. hy>iyy^9Qe\. Q6 

I s 6 1 t^m^^. 

[0 0 2 5] p ^UZBjSSS 7 (1. :3i ^ ^ ^ilfg 
m:\^^-^(r>-<-y^\Z p n y C, C B (Dfft^^^S: ft ^ 

9 {Cf^^ L/ch^>':/;^3'Q71, Q72>. 

u y 9 C, CB(0{m^%: 
±\,1^^^(D:=iUP 9^^i\^ixVy>i^^9 5 2, 6 2 
(D^\-^ 9\Z\nm\^f^Vy^^'^^ 9 Q7 3 , Q7 4.Jr. 
h7>v^^^Q7 1. Q 7 2 <7D3i ^ y i'^iit^i^^^.io J; 



(6) 

tmrnvs s t<Dm\::^mLtcmmi&M i s ? i , 

I S 7 2 <h 

[0 0 2 6] ^{c. m I ^^mLxy^mt&(^nm(DW}i¥ 

y ^ CB^'^H^t^ . h7>v^X^Q7 2. Q 7 4 7!f5:?f- 
>\ h7>i^^>^Q7 1, Q 7 3 ;^5:r:7 ^ /^^, Lfc;5>^ 

:b*3iii|iir'-i'D AB, D A(7:)^^t7)S{ji:Jl h y > c/;^ 
5^07 1, Q7 3 f)'-1¥^L^£\^^Wf'^t mm t^j:*) . Zix 
«b*i*ix — ^DAB, D A<7D^^(7)||fi<7)H U^/U^/h 
(IL U^/UtCCSUT h^>':^:?^>'Q 1 1 . Q 1 2 

U^/U^lt«|gx-5' D AB. D A<;oH u^/wj: t) (ST^ 

[0 0 2 7] X - 5/ 7 T IHIK 6 (1. -7 x - 5^ 

M, MA4:iii|iSL. ii*i-^;^^-r-5'MAB. MA^r*: 

fS.'T^o hy>iyy^^Q7 2, Q 7 4 it 

^>Mmx^^) ^ii.'t'i^^\^y>iy:^^ Q6 1 . Q 6 2 (t:) 

:=^i-i^ $fm{iL-t^j:iD^m^'^^$''f-$'MAB, MA^ 

;^uyRH2Bflhv>v^;^5'Q2l. Q2 2 7)H^-r:^^ 

-^Q, Q B LX/i^-/U Ki^^cT) h ^ > v?;^ 3^ Q 2 
3, Q 2 4(7)-r-:5?^tti;^)i-^o 

[0 0 2 8] iS? (C. ;^ n ^ C L . ^ n y ^ C B Tii'^ H 
(Dt^. h7>v/;^^Q7 1, Q73;!>^:^->. h^>v 
;^t^Q7 2, Q 7 4^5:?|-:7^/^Ux itigr"— ^ D A B . 
D Aoo^-^ v^nr L u-</i-i: f . ^lOL 

u-i/KCfS UT h ^ > v^;^ ^ Q 1 1 , Q12it^ix^'ix 

m^'^:^-^'f- ^MAB, MA^^^-r^o hy>i>:^ 
^Q72, Q7 4fD:ty^B^tLib. >5«U:/RH2B(1 

v^^'i'Q2 1, Q 2 2^5:^>^fc«i:^:7 LT-r-'3'^7 

[0 0 2 9 1 :^m^<7:>mm<r>y v yy'y o y:f{Bi^n. 
[0 0 3 01 :^mm^m 2 iDmm<Dmm^m 1 1 
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i)-Xil'r--^Yy, DB ^ LT^§ilLrctbJ:^7^-^QB. 

Q(Dm^^^^^xm^^m.f-^QA. qab^^/sl 

^f*i: LT :5' n V/ C. CB(D \ / 2 iDm'lSi^(0\hti7' 

[0 0 3 1 ] El 2 , ^xx/mi'^f&m^D-m^v'^'rmmm 

X^^mS (A) ^#^,UT.^^ffi(7)JF^Sg<0»lf^JCOl^ 

TfJ^P^-t-e . ^ D y ^ C^^^H U-i/WoO h # . ^it;:>^ 
te<755f^^,^f^i^(C. ,x u^'RH 2 B*5r^-3^^<^^.r 6 
iDt^^ti't^jii^'hm^'^:^ ^"f- ^'MA. MAB^yy^ 
LX. £±J;'3x-i'Q, QB^S$c$-ti:-5, d :y 

^ C ;!?^ L t- -</ucO ir ^ . ;^ u ^ R H 2 B dii ;^r^^- 
Q. QB^>t:-^U K-r-5 (^7:7 A) o 1213 (A) iDWi 

i'^mxit. mnmEEiv. ^ u y^ ctDmm^s o om 

HzXh*)s ?^SmS I CCJiO. SmAXfc^o ^ CO 

S§tcibH^X. ai:^Q, QBtT)^'^ ^A;^tiK7^'-:? D 
B, DtLXi^mLXmf^LtzJyVyy'y^yy'^DWi 
i¥&m^m'^X^^L. iE«(c»j{^LXi>^C ir^^i- 
(^^:7B) o 

[ 0 0 3 2 ] ^iJctC. m^^mm^ 0 . 8 7 VtCi&TL/c^ 
^<7:). .*^iffe(7??l^^^3J:t>*145[e(Om2(0 >^ !; :y>^>'D 

y'\B\^iDmi¥&m^tix'eixyj^'rm3 (b) ^#fi5i-^ 

i:. rN#m^)^ I C C(:i 0 . 1 SmAi,cmi}^^Lfztii>btht) 

m^^m&T-T^ h<^^^{E}^t t>iE^tcK]f^Lxi/^^o 

^ ^ Ie] S§ ^ fl ;t X t ^ I ^ fc X ^ Q o 
[0 0 3 3 ] 0 . 87 Vi:ii§:T Ltcm 

:^m^^'mmi^xmt^^<Dm2iDy V yz^y ^ y 
y'\B]^(omi'f&M^^ix't'ix^^'rm4^^m't^t. m 

gm^5^C I C C{10. 1 SmA^C^ hizmiPL. ^yyA 

(D:^mm^mm<D\^^niE'^{zmi'fLx^^^^iznL. 
^yyB(oii^(Dm2iDm^{'xmmi'^Lx\^^^o 
zixh(D\Bi^xm\^^tz'^m'Mm^i s^-^^^oom^ivc 
c. V s s t^mii^WiWit :t- t(Dmm^mi^z^ 
V yr i'>^^m\^^tz:ij u > h ^ 7— 

'/^X milSffiTi'^ 0 . 8 7 — 0. 84V<Dm^Xnf^ 

[0 0 3 4] 2j5:(c. ^m^n^m 3 ^mm<7>wm^m 1 1 
^mir>mf^mm{zit^m<omm:$c^ym^^nLxmm 

iz\E]^mx^>^m5^pm-t^t. z^mt&^mm'^wi 

U^RH 2 BcD^-ircDlgJnR 1 3. R 2 3 ^NUKt-f"/^ 
i:>^ 0 Q <b L/t-^^ 5^ RH 1 C, :^ U ^ R H 2 C ^il;t 
5C i:X3r>^, 
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(0 0 3 51 mi <^)^^so?g^<Dibf^{c^^v^Tt^fcp^ l tz 

Xoi^. ZthhmtnRl 3. R 2 3Ji-^;^i''r-5'M. 
■r — v^'DAB. D A^oXXJ^m^-^ ^ S^^f— ^MA. MA 

U-</u->:7 hgtl, tglnR 1 3 . R 2 3iOfiI>^S;j7SM 
I S 1 1 , I S 2 1 (Ofgtci: t) L;!)^L. k.v^ L 

•v;^^' RH 1 C(co^/^-c^i. h 7 Q i i . Qi 

2;^^6^6feK)*fi: h^^v^^^^'Q 1 3. Q 147^)^6;* 

DAB. DA(0^ •;/f"7!>5^B6X-fc^o ^uyRH2B{C 
[0 0 3 6] 2fetC. -^B^^tOm 4 oOMiS(7D?F^Si^El 5 > 

5. e^N'JI^t. -7;^^RH 1 C^5A;^J7^'-5'D, DB 
Lr<SilLfoUi;^T''-5'QB. QtT^^^^^Stt X ftf^ 

^ft: ir UX:^' D :y ^ C, C B (75 1 2 (7) zg? ^ oO fcB 

[0 0 3 7 ] m 2 (Drt^j^t^DElK J: t) -b*^ 

[0 0 3 8 ] /^^o. .^^iS(7)ff^^(7:)T:7 y y^^' p :yr 

[0 0 3 9 ] r:k^z. :^mm^m 5 (0^5£cOff^^g^#m-r 
Jto^ ^y^/'Th — KlHl§§ (RH) IDiOtf^^Ul^ 

^^ii<^«fieS3i(c(i^ii(^)#RS:S:^^/'»^?:^l^-LXlpH^ 

o :y^CtQtfe*&{Cftl:LXr^'-3'D, D B oO U 

[0 0 4 0] >^/uy^?>tHlSg8(i^n :y^CoD^^&(CJj: 
^LXt-'-'^D, DBooA;^^^=-J: ^Jma^?IIS< c<t 

(D i^^/uf)'^H u^/u i: f9 h ^ > 5^ Q 1 1 , Q 1 2 

-i^M, MB^iht}-r^. iS?fC. rryU/^>(HlSS8 

^cT:) u^/Uf)^ L u --</ui: -5 /cii^ h ^ > 3? Q l l , 
Q 1 2 ^/^ I:). h^>v^:^5'Ql 1. Q 

1 2<^|lib^d5r^-:5'^/-J^-/u KL. Ce07j^-/i- KUfc 
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7'-5'^ttJ;^r'- i'M. MB ^ Lxai:^i-^o 

[0 0 4 1 ] .:*:^^SC>?f^ffi{CfcV^X. ^3<^)^^<7)Jf^ffi 
(7)^;^ :?RH 1 C ^(5)<^{cSfeiR 1 3«rS'J^LXti J: 

[0 0 4 2] 

(T^m^^PaKc^ffiw^f h ^ >':/;^ ^IST^^^-l^oo^^^cTi^^Sjt^Ti- 
^IT»f '5://i-5^e'>mtg^^LXU^'5c7:)X. iv^T^ 

[[D®c7)fg*/^fft0^] 

ff^SI ^ T^i-l5]S§ m X 6o 
[lil 2] i^^m<Dy U :y:7^:7D :y >^[Hl3S<75m 2(7)^1lS«75 

ff^^^^-riHisgiiix^oo 

[(U 3 ] y y :7':7n rustic io ft e 

[1114 ] :^mm.<Dmm<r>y y yyy^ ^yy^m^cisif^ 

?f^Sg^^i"(H]SSglXfc6o 

[gi 7 ] i^W^<0'7 y ';/7':7 a ■:f^^(r>% ^ <D%^(n 
ff^ ^ ^ ^ i" [£] 5# HI X 5 o 
[El 8 ] fA^^oo^ 1 60:7 y y^-y d ymSfitT?— fi^ij^^ 

-t*[H]5S(llX*5C)o 

[n 9 ] \^^(om*i<Dy') yy'y^ y ^^tuss^o-M^^ 

1. lA, IB, IC. ID -^y^^KU 

2. 2A, 2B. 2C :^U>^RH 

3 ^uyi^^<yyr 

4. 7 ^ n > >5'iB®3tElSS 
5 . 6 ^ ^<yy 7 

40 Q11--Q16. Q2 1--Q2 6. Q3 1. Q3 2. Q 

4 1-045, Q51. Q52, Q61, Q62. Q7 
1-'Q74 Vy> iyy^ 9 

R11-R13. R21-'R23, R31. R32. R 
41. R42. R51. R52. R61. R62 |g 
In 

IS11-IS13. IS21-IS23. IS31, 
IS32, IS41. IS51, IS61, IS71. 
I S 7 2 '^W.r&W 
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